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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a magnetic domain controlling film and an 
electrode film by undercutting an under-layered resist of a part used for machining track 
width of a read head, thereby forming a hollow lift-off-pattern. 
SOLUTION: This method for manufacturing a magneto-resistive head comprises at 
least a stage (A) for forming a magnet-resistive film 2 on a lower part gap film 1 , a stage 
(B) for forming a double layered resist consisting of a lower layer resist 5 and an upper 
layer resist 6 on the magneto-resistive film, a stage (C) for forming a double layered 
resist pattern having a width W corresponding to the track width of the 
magneto-resistive head, a stage (D) for forrning a lower resist hollow section by 
dissolving the width corresponding to the track width in the lower resist made of a 
material different from that of the upper resist thereby forming a lift-off-pattern, a stage 
(E) for macriining the magnet-resistive film into a prescribed shape by using the 
lift-off-pattern and a stage (F) for film-forming a magnetic domain controlling film and 
an electrode film by using the lift-off-pattern. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of a magnetoresistance-effect head characterized by providing the following of having a lower 
shield film, a lower gap film, a magnetoresistance-effect film, a magnetic-domain control film, an electrode layer, an up gap film, 
and an up shield film on a substrate. The process which forms a lower shield film and a lower gap film on the aforementioned 
substrate. The process which forms a magnetoresistance-effect film on the aforementioned lower gap film. The process which 
forms the two-layer resist of a lower layer resist and the upper resist on the aforementioned magnetoresistance-effect film. The 
process which forms the aforementioned two-layer resist pattern with the width of face equivalent to the width of recording track 
of a magnetoresistance-effect head, The process which dissolves the aforementioned truck equivalent width in the lower layer 
resist which differs in the quality of the material with the aforementioned upper resist, forms a lower layer resist centrum, and 
forms a lift-off pattern, The process which processes the aforementioned magnetoresistance-effect film into a predetemiined 
configuration using the aforementioned lift-off pattern, the process which forms a magnetic-domain control film and an electrode 
layer using the aforementioned lift-off pattern, and the process which removes the garbage of the aforementioned 
magnetic-domain control film and an electrode layer with the aforementioned lift-off pattern. 

[Claim 2] The manufacture method of the magnetoresistance-effect head characterized by LAV which is the ratio of the length L 
and the aforementioned width of face W in the aforementioned centrum being 1 5 or less at the lift-off pattern process of the 
aforementioned lower layer resist centrum in the manufacture method of a magnetoresistance-effect head according to claim 1 . 
[Claim 3] The manufacture method of the magnetoresistance-effect head which sets thickness of the aforementioned centrum to 
lOOnm or less, and is characterized by setting an enter lump of the electrode layer on the upper surface of a 
magnetoresistance-effect film to 50nm or less by the lift-off pattern process of the aforementioned lower layer resist centrum in 
the manufacture method of a magnetoresistance-effect head according to claim 1 at the process which forms a magnetic-domain 
control film and an electrode layer using the aforementioned lift-off pattern. 

[Claim 4] The magnetoresistance-effect head manufactured by the manufacture method of a magnetoresistance-effect head 
according to claim 1, 2, or 3. 

[Claim 5] The magnetic disk unit using the magnetoresistance-effect head according to claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the magnetoresistance-effect head (a huge 
magnetoresistance-effect head is included) used for a magnetic recording medium, especially a magnetic disk unit. 
[0002] 

[Description of the Prior Art] As the manufacture method of a magnetoresistance-effect head of having the up shield which makes 
the lower magnetic core of a lower shield, a lower gap, a magnetoresistance-effect element, an electrode, an up gap, and the thin 
film magnetic head serve a double purpose at least on a substrate As conventionally shown in drawing 3 , by the process ((B) of 
drawing 3 ), and the exposure and the developing-negatives method which apply the two-layer resist film of the process ((A) of 
drawing 3 /which forms the magnetoresistance-effect film 2, the lower layer resist 5, and the upper resist 6 on the lower gap 1 
The process which forms in a lower layer the two-layer lift-off pattern 7 which has the lower layer resist pattern 3 of the undercut 
section 8 and predetermined width of face ((C) of drawing 3 ), The process which carries out ion milling of the 
magnetoresistance-effect film for this lift-off pattern to a mask ((D) of drawing 3 ), What is depended on the process ((F) of 
drawing 3 ) which forms the magnetic-domain control film 1 0 and an electrode layer 1 1 is known by carrying out the lift off of the 
process ((E) of drawing 3 ) and the unnecessary sections 3, 4, 12, and 13 which form the magnetic-domain control films 10 and 
1 2 and electrode layers 1 1 and 13. 

[0003] Moreover, the truck section forming the lift-off pattern of a bridge configuration in the patent No. 2833579 official report, 
using a monolayer resist as the manufacture method of a magnetoresistance-effect head, and forming an electrode layer in it by the 
lift-off method is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to suppress generating of the fence (burr) of the undercut section depended 
for the electrode layer in the case of a lift off etc. to enter to the height of the about lOOnm undercut section, concerning formation 
of the undercut 8 of drawing 3 (C) in the above-mentioned conventional technology, it is necessary to set the amount of undercuts 
(L of one side and drawing 3 (C)) to 0.05 micrometers or more. That is, if the amount L of undercuts is too small, when the edge 
of an electrode layer runs aground even at the edge of for example, the upper resist by formation of an electrode layer, a barricade 
may occur. 

[0005] Moreover, when leaving a lower layer resist pattern, in order to support the upper resist, the width of face has desirable 
0. 1 micrometers or more. 

[0006] Therefore, the upper limit of the amount of undercuts is set to 0.2 micrometers or less when the width of face (W of 
drawing 3 (C)) of for example, the upper resist pattern is 0.5 micrometers. The developing time for forming the undercut section 
of 0.05 micrometers of minimums - and 0.2 micrometers of upper limits is as short as 4 - 5 or less seconds, and control of 
dispersion in the amount of undercuts becomes difficult. 

[0007] Moreover, if high recording density-ization will progress in the future, while making small width of face of the upper resist 
pattern, it is necessary to make the height of the undercut section lower and to suppress an enter lump of an electrode layer etc. 
further. Incidentally, the width of face W of the upper resist of drawing 3 (C) determines the width of recording track, when a 
monolayer resist is used for formation of a lift-off pattern, change of the height of the undercut section needs to change change of 
material, and the height of the whole lift-off pattern ~ etc. - generally it is difficult Moreover, there are problems, such as warp 
stage fright of the lift-off pattern ends lower part. 

[0008] That is, if it is going to form a lift-off pattern like drawing 3 (C) when a resist is a monolayer, it is difficult to make the 
height of the undercut section 8 into an accurate size, and the base by which the undercut was carried out further becomes the 
configuration which has been shaved not towards the level surface but towards an edge, and width of face of exact W cannot be 
secured. 
[0009] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, this invention mainly adopts the 
following composition. 

[0010] On a substrate, a lower shield film, a lower gap film, a magnetoresistance-effect film, a magnetic-domain control film, The 
process which is the manufacture method of a magnetoresistance-effect head of having an electrode layer, an up gap film, and an 
up shield film, and forms a lower shield film and a lower gap film on the aforementioned substrate, The process which forms a 
magnetoresistance-effect film on the aforementioned lower gap film, and the process which forms the two-layer resist of a lower 



http:/Awww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



layer resist and the upper resist on the aforementioned magnetoresistance-effect film, The process which forms the 
aforementioned two-layer resist pattern with the width of face equivalent to the width of recording track of a 
magnetoresistance-effect head, The process which dissolves the aforementioned truck equivalent width in the lower layer resist 
which differs in the quality of the material with the aforementioned upper resist, forms a lower layer resist centrum, and forms a 
lift-off pattern, The process which processes the aforementioned magnetoresistance-effect film into a predetermined configuration 
using the aforementioned lift-off pattern, The manufacture method of the magnetoresistance-effect head equipped with the process 
which forms a magnetic-domain control film and an electrode layer using the aforementioned lift-off pattern, and the process 
which removes the garbage of the aforementioned magnetic-domain control film and an electrode layer with the aforementioned 
lift-off pattern. 

[001 1] Moreover, the manufacture method of the magnetoresistance-effect head which sets thickness of the aforementioned 
centrum to lOOnm or less at the lift-off pattern process of the aforementioned lower layer resist centrum, and sets an enter lump of 
the electrode layer on the upper surface of a magnetoresistance-effect film to 50nm or less in the manufacture method of the 
aforementioned magnetoresistance-effect head at the process which forms a magnetic-domain control film and an electrode layer 
using the aforementioned lift-off pattern. 
[0012] 

[Embodiments of the Invention] The manufacture method of the magnetoresistance-effect head concerning the operation gestalt of 
this invention is explained below using drawing 1 and drawing 2 . Drawing 1 shows the lift-off pattern used at the time of 
electrode formation of the magnetoresistance-effect head concerning the operation gestalt of this invention, and drawing 2 is 
drawing showing the process which forms the magnetic-domain control layer and electrode layer of a magnetoresistance-effect 
head concerning the operation gestalt of this invention, here - 1 ~ a lower gap, and 2 and 9 - a magnetoresistance-effect film and 
3 - in the upper resist pattern and 5, the upper resist, and 10 and 12 express 1 1 and, as for a magnetic-domain control film and 
13, a lower layer resist and 6 express [ a lower layer resist pattern and 4 ] an electrode layer, respectively 
[00 1 3 ] The cross section of the lower gap which cut the plan near [ where drawing 1 (a) is used for width-of-recording-track 
processing of the aforementioned lift-off pattern ] a part, and drawing 1 (b) by the A- A' line of drawing 1 (a), a 
magnetoresistance-effect film, and a lift-off pattern, and drawing 1 (c) are the cross sections of the lower gap cut by the B-B' line, 
a magnetoresistance-effect film, and a lift-off pattern. 

[0014] The lower layer undercut section penetrates from right-and-left both sides, and the cross section of the lift-off pattern of a 
part used for width-of-recording-track processing of a read head has become in midair. Besides, the layer resist pattern 4 is 
supported with the lower layer resist pattern 3 which exists in Field B and Field D (fields other than a center section C) of 
drawing 1 (a). 

[001 5] Drawing 2 is drawing showing the manufacture method of the magnetoresistance-effect head in this operation gestalt. 
First, although not illustrated, insulator layers (base film), such as an alumina, and a lower shield film are formed on a substrate, 
and the lower gap 1 and the magnetoresistance-effect film 2 are formed one by one on it. Next, as shown in drawing 2 (B), one by 
one, it becomes predetenriined thickness and the appearance application of the lower layer resist 5 and the upper resist 6 is 
carried out. 

[0016] Next, as shown in drawing 2 (C), the upper resist pattern 4 and the lower layer resist pattern 3 which have predetermined 
width of face are formed by exposure and 1st development. Next, the lower layer resist pattern 3 is dissolved and an undercut is 
made to penetrate from right-and-left both sides, as shown in drawing 2 (D). The dissolution (development) time at this time is 
about 30 seconds, when the width of face of the upper resist pattern 4 is about 0.4 micrometers.. 

[0017] Next, as shown in drawing 2 (E), ion milling of the magnetoresistance-effect film 2 is performed using the upper resist 
pattern 4. Next, as shown in drawing 2 (F), the magnetic-domain control films 10 and 12 and electrode layers 1 1 and 13 are 
formed. Next, as shown in drawing 2 (G), the magnetic-domain control film 10 and an electrode layer 1 1 are formed by carrying 
out the lift off of the unnecessary sections 4, 12, and 13. 

[0018] At the lift-off pattern process of the aforementioned lower layer resist centrum and by setting thickness of the 
aforementioned centrum to lOOnm or less It is referred to as 50nm or less, the electrode layer on the upper surface of a 
magnetoresistance-effect film in the process which forms a magnetic-domain control film and an electrode layer using the 
aforementioned lift-off pattern - entering (linear dimension turned to the core from the edge of a lift-off pattern) - The short 
circuit (it is relation of the electrode layer from right and left at drawing 2 (F)) of an electrode layer can be prevented beforehand. 
[0019] Moreover, when the undercut section of the lower layer resist of the part used for width-of-recording-track processing of a 
read head formed using the two-layer resist sets up the thickness of a lower layer resist with 100-200nm in the lift-off pattern 
formation process of a hollow configuration, ****** containing the specified quantity and an electrode spacing can be made 
narrower than the upper-limit width of face of a magnetoresistance-effect film for an electrode layer to the 
magnetoresistance-effect film upper surface by which ion milling processing was carried out in the aforementioned lift-off pattern 
at the mask, and the substantial width of recording track can also be set up. That is, since the substantial width of recording track 
is decided the interval between electrode layer noses of cam, the width of recording track is suitably controllable by setting the 
thickness of the centrum of a lower layer resist as the proper value of above within the limits. 

[0020] As explained above, the operation gestalt of this invention has composition as a degree shows, and contains what does 
following functions or operations so with the composition. 

[0021] It is the manufacture method of a magnetoresistance-effect head of having the up shield which makes the lower magnetic 
core of a lower shield, a lower gap, a magnetoresistance-effect element, an electrode, an up gap, and the thin film magnetic head 
serve a double purpose at least on a substrate, and lengthen the developing time at the time of undercut formation with about 30 
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seconds at formation of a lift-off pattern using a two-layer resist, the undercut of the part use for width-of-recording-track 
processing is make to penetrate from right-and-left both sides, and it is make for the lower layer section 

[0022] Since the height of an undercut can be determined by the application thickness of a lower layer resist by using a two-layer 
resist for formation of a lift-off pattern, a change of the height of an undercut can be easily made by change of application 
thickness. Moreover, it can form without warp stage fright of the lift-off pattern ends lower part. 

[0023] By making hollow the part used for width-of-recording-track processing of a lift-off pattern, it is possible to lengthen the 
developing time at the time of undercut formation, and the time-control nature at the time of undercut formation can be improved, 
[0024] The enter lump by the undercut sections, such as an electrode layer, can be suppressed by adjusting the height of an 
undercut to predetermined height, even if it makes an undercut penetrate completely from both sides, or carrying out ion milling 
of the magnetoresistance-effect film at a predetermined ion milling angle. 

[0025] Moreover, even if a lift-off pattern is hollow, that it is hollow is only a part used for width-of-recording-track processing, 
as for other parts, a lower layer resist pattern exists, and the upper resist pattern is supported with the lower layer resist pattern. 
However, if the upper resist pattern length (L in drawing 1 ) of the part used for this width-of-recording-track processing is too 
long to the upper resist pattern width of face (W in drawing 1 ), the center section of the length direction will hang down, a lift-off 
pattern defect of shape will be started, and it will become impossible [ a lift off]. 

[0026] Then, when 1 5 or less [ W ], for example, the upper resist pattern width of face, are 0.4 micrometers and length L sets to 6 
micrometers or less aspect ratio LAV of the lift-off pattern of a part used for width-of-recording-track processing, defects of shape, 
like a center section's hanging down can be lost. 
[0027] 

[Effect of the Invention] By using a two-layer resist for a lift-off pattern, the height of an undercut can be adjusted easily and 
defects of shape, such as warp stage fright of the lift-off pattern soffit edge section, can be lost. 

[0028] By making hollow the part used for width-of-recording-track processing of the aforementioned lift-off pattern, the 
undercut section can be formed with a sufficient controllability and it can respond to ** width-of-recording-track processing of 
0.5 micrometers or less. 



[Translation done.] 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the lift-off pattern used at the time of formation of the magnetic-domain control film of the 
magnetoresistance-effect type head concerning the operation gestalt of this invention, and an electrode layer. 
[Drawing 21 It is drawing showing the process which forms the magnetic-domain control layer and electrode layer of a 
magnetoresistance-effect head concerning the operation gestalt of this invention. 

[Drawing 3] It is drawing showing the magnetic-domain control layer of the magnetoresistance-effect head by the conventional 
technology, and the formation method of an electrode layer. 
[Description of Notations] 

1 Lower Gap 

2 Nine Magnetoresistance-effect film 

3 Lower Layer Resist Pattern 

4 The Upper Resist Pattern 

5 Lower Layer Resist 

6 The Upper Resist 

7 Lift-Off Pattern 

8 Undercut 

10 12 Magnetic-domain control film 
1113 Electrode layer 
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